SUMMARY A reliable technique has been devised for the preparation of colorectal tumourinfiltrating lymphocytes (TIL). The immune capacity of these lymphocytes has been assessed in vitro and compared with that of lymphocytes infiltrating the lamina propria of adjacent normal mucosa (LPL) and with autologous peripheral blood lymphocytes (PBL). Assay of natural killer (NK) cell function revealed the absence of such activity in TIL and LPL despite the presence of normal levels in PBL. Antibody-dependent (K cell) cytotoxic activity was also absent in TIL and LPL. Both TIL and LPL showed significant mitogen-induced cytotoxic responses, although higher levels were detected in PBL. Tumour-infiltrating lymphocytes revealed depressed levels of spontaneous DNA synthesis, but mitogen stimulation of TIL was equivalent to that of LPL. T-cell proportions in TIL preparations were equivalent to those in PBL, but LPL comprised significantly fewer T cells.
proprial; suggest that these compartments differ in their transient lymphocyte populations. In the case of large bowel adenocarcinoma, therefore, it is more, relevant to compare TIL function with that of lymphocytes infiltrating the tissue of tumour origin-that is, lymphocytes infiltrating normal large bowel lamina propria (LPL).
We have isolated TIL from large bowel adenocarcinomata and LPL from adjacent histologically normal lamina propria using identical techniques. In vitro cytotoxic and blastogenic assays performed on these two populations and on autologous PBL revealed marked differences between peripheral and intestinal lymphocyte populations but smaller distinctions beitween LPL and TIL, suggesting that tumour modulation of TIL may be more subtle than previous reports suggest.
Methods

PATIENTS
A series of 24 patients (15 male, nine female), with ages ranging from 47 years to 87 years (mean 72 years), undergoing surgical resection of large bowel adenocarcinomata (five caecum, one ascend-ing colon, one descending colon, 10 sigmoid colon, seven rectum) was studied. None of the patients was receiving radiation or cytotoxic chemotherapy.
MEDIA
Eagle's Minimum Essential Medium (EMEM), Eagle's Minimum Essential Medium modified for suspension cultures (MEMS), and RPMI 1640 medium (RPMI) were obtained as X 10 concentrates from Flow Laboratories, Irvine, Scotland, and were routinely supplemented at single strength with the following: 10% heat-inactivated fetal calf serum (FCS, Flow Laboratories) 
Resuls I S O K I N E T I C G R A D I E N T S
Because of the heterogeneity of cell types released after tumour digestion, it was necessary to subject isokinetic gradients to a higher centrifugal force (98 g) than previously reported7 for the preparation of LPL from normal mucosa. The efficiency and reproducibility of lymphocyte purification on these gradients was assessed in two separate experiments using PBL. A total of 16X 10"1 cells (15X106 mononuclear+±10" erythrocytes) in 3 ml MEMS was layered over each of two identical isokinetic gradients. After centrifugation at 98 g for 14 minutes at 40C, the sample volume of 3 ml was removed, followed by successive 4 ml fractions. Total and differential cell counts were performed on each gradient fraction. Mononuclear cell recoveries from the gradient fractions are depicted in Fig. 1 Fig. 1 The distribution of mononuclear cells recovered from two identical isokinetic gradients. Fifteen million peripheral blood cells were applied to each gradient and the gradients were centrifuged at 98 g for 14 minutes at 4°C. Each gradient fraction measuired 4 ml. Accumulated recoveries and differential counts are given in the text. *: gradient 1 M: gradient 2. cells layered onto gradient 1, 77% (1 [5 X 10'i) were recovered, 89% (102X,10';) of these sedimenting into gradient fractions 3,4,5 and 6. Recovery from gradient 2 was very similar: 79% (1 [8X 10'i) total recovery with 89% (10.5X 10") recovered from the modal population. The combined differential count for fractions 3,4,5. and 6 was 94% lymphocytes, 6% monocytes, 4<1% polymorphs. Receptors for SRBC, and spontaneous and antibody-dependent cytotoxic responses were unaffected by isokinetic gradient treatment. Responses to PHA were reduced by approximately 10% after isokinetic gradient treatment, but spontaneous DNA incorporation remained unaffected.
The portion of the gradient represented by fractions 3, 4, 5, and 6 in the experiments described above was therefore recovered after LPL and TIL preparation and treated as the modal population of these lymphocytes. After such treatment of tumour digests, tumour cells sedimented to the gradient-cushion interface and contamination of TIL by tumour cells was always less than 1%. three patients (PBL, mean 39.6%, range 17-4%-575%; LPL, mean 941%, range 1[5%-18*9%).
Contras,ting with their low levels of reactivity in SCMC and ADCC assays, both LPL and TIL showed significant levels of responsiveness in the MICC assay (Fig. 4) . Their responses did not differ in this assay but both populations showed significantly less activity than PBL.
The extent of variability in all three cytotoxic parameters assessed in PBL was considerably greater than that normally experienced in PBL from healthy controls (not shown), although no direct correlation with any recorded disease parameters could be found to account for this variability. The ADCC activity of PBL, LPL. and TIL populations to CLC targets is shown in Fig. 2 In summary, the present work suggests that reports of depressed immune competence existing within tumours ought to be reassessed in terms of lymphocyte reactivity within the normal tissue of tumour origin, particularly in relation to tumours of mucosal surfaces. In the case of large bowel neoplasia, the availability of tissues representing the normal-adenoma-carcinoma transition enables observation of possible changes in lymphocyte character and function taking place during the development of malignancy. Such investigations are currently in progress using the methodology described above. 
